India's colonial legacy and linguistic diversity give English an important role in its economy, and this role has expanded due to globalization in recent decades. It is widely believed that there are sizable economic returns to English-language skills in India, but the extent of these returns is unknown due to lack of data containing measures of both earnings and English ability. In this paper, we use a newly available data set-the India Human Development Survey, 2005-to quantify the effects of English-speaking ability. We find that being fluent in English (compared to not speaking any English) increases hourly wages by 32%, which is as much as the return to completing secondary school and half as much as the return to completing a Bachelor's degree. Being able to speak a little English significantly increases hourly wages 12%. We find strong evidence of language-skill complementarity, with more experienced, educated and able workers receiving a higher return to English-language skills.
Introduction
India's colonial legacy and linguistic diversity give English an important role in its economy, and this role has expanded due to globalization in recent decades. It is widely believed that there are sizable economic returns to English-language skills in India, but the extent of these returns is unknown due to lack of data containing measures of both earnings and English ability.
1 We take advantage of a newly available nationally representative individual-level data set, the India Human Development Survey (IHDS), 2005, to provide the first estimates of the returns English-language skills in India. A second contribution of this paper is to provide new descriptive information about the prevalence of English ability in India. Based on the 1991 Census, 11% of the Indian population reported English ability. It would be useful not only to have more recent figures, but also to examine English ability along various dimensions such as education and sex.
A major challenge to estimating the returns to English is the likely endogeneity of language skills in the earnings equation. Omitted variables bias, such as omitted ability or local labor market conditions, is one concern. We exploiting the size and richness of IHDS data to address these concerns; for example, the IHDS has data on individual performance on the secondary school leaving certificate board examination, which provides a credible proxy for ability.
Our main findings are as follows. First, there are large, statistically significant returns to English-language skills in India. We find that being fluent in English (compared to not speaking any English) increases hourly wages by 32%, which is as much as the return to completing secondary school and half as much as the return to completing a Bachelor's degree. Being able to speak a little English significantly increases hourly wages 12%. We find strong evidence of language-skill complementarity, with more experienced, educated and able workers receiving significantly higher returns to English-language skills.
The remainder of this paper is organized as follows. Section 2 provides background on English in India and discusses the related literature. Section 3 presents the empirical framework. Section 4 describes the data. Section 5 presents the results on returns to Englishlanguage skills in India. Section 6 provides a discussion and policy implications.
2 Background and Related Literature
English in India
India is a linguistically diverse country-it has thousands of languages, of which 122 have and by the British Crown from . During this time, English became the language of power and prestige. It was associated with the ruling British, the law was in English, and government administration, at least at the higher levels, was conducted in English.
Additionally, it became the medium of instruction in public schools.
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After India gained independence from the British in 1947, debate ensued over the role of the colonial language in the country. There were calls to replace English with a native Indian language as the official language of India to reinforce national identity. A natural candidate was Hindi, which is by far the most dominant mother tongue in India (in 2001, 40% of the population named Hindi as their mother tongue; the next language with most native speakers, Telugu, claimed 8%). However, it was politically infeasible to make Hindi the sole official language of India as it was thought to be disadvantageous to states where Hindi was not prevalent-Hindi is spoken by most in the north, by few in the south. Thus, the Constitution of India names both Hindi and English as the official languages of India.
Individual states legislate their own official languages, but communication among states and in the federal government would take place in Hindi or English.
From an individual's perspective, there are several economic incentives to learn English.
On the one hand, English has value as a lingua franca. A knowledge of a common language facilitates communication. A common language is especially useful in linguistically diverse places, where the chances of meeting someone with the same native language is relatively low.
In India, there is considerable variation in languages spoken even within narrowly defined regions, such as the district.
3 A common knowledge is also useful for international trade.
While English is not the only possible lingua franca, it is a natural one given India's colonial past and given the influence of the United States in the world economy. On the other hand, the use of English is firmly entrenched in government and schools due to the colonial past.
To be a government official or teacher (other than at low levels), one needs to be proficient in English. These occupations are considered attractive in India because they are white-collar jobs providing secure employment and good benefits. In contrast, most jobs in the India are on household farms or in casual labor, which tend to provide uncertain means of livelihood and involve strenuous physical labor. Figure 1 , which displays mean English ability by state.
Having documented the prevalence of English proficiency in India using the IHDS, we proceed to estimate the returns to English proficiency in India. Before we do this, we discuss the related literature and our empirical framework.
Previous Literature
We are aware of two previous studies on the relationship between English-language skills and earnings in India: Munshi and Rosenzweig (2006) and Chakraborty and Kapur (2008) , where the latter is an unpublished manuscript. Both estimate the returns to attending a school with English (as opposed to the native language) as the medium of instruction. Bengal which eliminated English as the medium of instruction in primary schools. They find 5 These returns are described in greater detail in Munshi and Rosenzweig (2003) .
6 that switching from English to Bengali medium of instruction significantly reduced wages.
Simple comparisons of cohorts attending primary school before and after the policy change suggest that English-medium schooling raised wages about 15% in the 2000s.
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Our study differs from the two aforementioned studies in two key respects. First, the "returns to English"that we are estimating is the returns to English-language skills as opposed to the returns to English-medium education. In general, we might think that being taught in English would increase one's English-language skills relative to being taught in some other language, so the latter estimates just need to be scaled up by some factor to obtain the former.
7 Angrist and Lavy (1997) , for example, find that French-language skills significantly deteriorated in Morocco as a result of a policy that changed the language of instruction in post-primary grades from French to Arabic. However, Angrist, Chin and Godoy (2008) find that in Puerto Rico, switching the medium of instruction from English to Spanish in Puerto Rico had no impact on the English-speaking proficiency of Puerto Ricans; thus, it is not a foregone conclusion that instruction in a foreign language will lead to greater proficiency in that foreign language. In fact, the premise of He, Linden and MacLeod (2008) is that Indian primary schools are ineffective at teaching English. 8 A second difference is that our study uses a nationally representative data set, which enables us to explore potential heterogeneity in returns to English-language skills by region and along other dimensions. The Munshi and
Rosenzweig study is focused on one community in Mumbai, and Chakraborty and Kapur
There is a large literature on the effects of language skills on wages using data from other 6 Estimates controlling for secular cohort trends suggest somewhat larger effects. 7 That is, we might think of the returns to English-medium schooling as a reduced-form relationship between English-language skills and earnings. In order recover the returns to English-language skills, one needs to know the "first-stage" effect of English-medium schooling on English-language skills. In practice, there might be complications since English-medium schooling might impact earnings through mechanisms other than English-language skills. For example, Roy (2004) finds that the West Bengal policy increased educational attainment.
8 They perform a randomized evaluation of a new methodology for teaching English in primary schools. At the outset of the experiment, they found that only 10% of second and third graders could identify the picture of the correct object when given the object's English name even though these words were part of the official English curriculum.
countries, however. Most of these studies estimate the returns to the host-country language for immigrants to that host country, such as the returns to English for U.S. immigrants. Bleakley and Chin (2004) provide a brief overview of these studies. Fewer studies estimate the return to a language that is not the country's dominant language. Two studies that estimate the effect of a colonial language are Angrist and Lavy (1997) , who estimate the return to French-language skills in Morocco, and Levinsohn (2007) , who estimates the returns to speaking English in South Africa. Two that estimate the effect of foreign languages that do not have a colonial past in the country are Saiz and Zoido (2005) and Lang and Siniver (2006) . Saiz and Zoido estimate the returns to Spanish, French and other foreign languages among U.S. college graduates. Lang and Siniver estimate the returns to English proficiency in Israel, a country where English is neither a dominant nor official language. The latter two studies suggest that proficiency in an international language such as English is rewarded more in the labor market than proficiency in some other foreign language.
Our study is also related to a couple of recent unpublished manuscripts on the connection between language and economic development in India. First, Shastry (2008) finds that Indian districts whose population's mother tongue is more linguistically dissimilar to Hindi to attract more information technology jobs, which she attributes to the lower cost of learning English.
9 Then she finds that a greater IT presence is associated with a greater increase in school enrollment and a smaller increase in the wage premium for educated workers in districts where the mother tongue is more linguistically dissimilar to Hindi. However she does not have individual-level data on English-language skills-her language variables are at the district level-and does not estimate returns to English proficiency per se. Second, Clingingsmith (2008) finds that districts that had greater increases in manufacturing employment experienced greater increases in the proportion of minority-language speakers becoming bilingual (where the second language is a regional or national language).
This study makes several contributions. It is the first to estimate the returns to Englishlanguage skills in India. A major hurdle in the past has been the availability of a data set measuring both language skills and earnings of individuals. The recent availability of data from the India Human Development Survey (IHDS), 2005 clears this hurdle for us.
Additionally, it adds to the handful of studies that estimates the effect of proficiency in a foreign language that has colonial roots or serves as an international language. Finally, it adds to the few studies on the topic using data from a developing country.
Empirical Framework
English-language skills are a form of human capital. Individuals, or parents acting on their behalf, weigh the marginal costs and marginal benefits of investing in English-language skills. There could be both monetary and non-monetary costs associated with acquiring English-language skills. Non-monetary costs include the effort to learn English, which is not the native language of 99.8% of the Indian population. They might also include weakened ties to one's tradition social network because in order to learn English well, one might have to attend different schools or study the native language less relative to other members of the network (Munshi and Rosenzweig 2006) . Extra monetary costs are incurred to the extent that parents enroll their child in private schools, hire tutors, or invest in more years of schooling than they otherwise would in order to help the child learn English.
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Among the benefits of having English-language skills is getting a better job. Though it is widely acknowledged that English-language skills are valuable in India, due to lack of data, the returns to English-language skills have not been quantified. The relationship between English-language skills and earnings might be approximated by the following equation:
where y i is the log earnings of individual i, English i is a measure of English-language skills, and X i is a set of demographic controls (e.g., age, sex, social group). The coefficient of primary interest is β, which gives the returns to English-language skills.
Omitted variables bias will likely be a concern for several reasons. One omitted variable that ex ante we though would be important is years of schooling. Early grades are more likely to take place in the native language, with the regional or national language used as the medium of language in later grades. This generates a positive relationship between English proficiency and years of schooling, leading the ordinary least squares estimate of β in Equation 1 to be upward biased; some of the estimated effect of English proficiency is in fact due to schooling. To address this issue, we will control for years of schooling.
A second important omitted variable in Equation 1 is geographic characteristics. Places where English is more prevalent are different from places where English is less prevalent.
For example, English is more prevalent in major cities and outside the Hindi belt (states in central and northern India where Hindi is the mother tongue), but these are also places where wages are on average higher. There could be a causal relationship between wages and English-language skills, or a correlation could exist through some third factor. A causal story going from language skills to industrial development is that the availability of a more skilled (e.g., English proficient) labor force in a particular region attract firms to locate there. Shastry (2008) finds that districts with a lower cost of acquiring English (and therefore, where
English was more prevalent) had greater growth in information technology jobs. A causal story in the reverse direction is that higher returns for a particular skill (e.g., English proficiency) motivates individuals to invest more to develop that skill. Clingingsmith (2008) finds that Indian districts with more factory employment experience greater growth in bilingualism. Third factors which might be behind the observed correlation include the place's institutional environment, economic conditions, climate and natural resources. The foregoing considerations suggest that it is essential to control for local conditions. We therefore control for urban residence and state of residence. In some regression models, we control for geographic conditions more finely by including district fixed effects, i.e., we are comparing individuals who speak English and those who so not within the same district.
A final important source of omitted variable bias in Equation 1 is the standard "ability"
bias. Higher-ability individuals (e.g., those with greater aptitude or more advantaged family background) are more likely to have better English-language skills as well as better jobs, leading to an upward biased estimate of the return to English since ability is omitted. Controlling for years of schooling mitigates the ability bias somewhat because those with greater ability tend to complete more schooling, but this is imperfect. We take advantage of the richness of the IHDS data to address the ability bias in additional ways. One way is to control for father's education; controlling for parental education has been a traditional approach in the returns to education literature to address ability bias (see Card(1999) for a review).
Another way is to control for the individual's performance on the secondary school leaving certificate (SSLC) examination. In India, students must pass a standardized exam developed by the board of education under whose jurisdiction their school falls in order to receive a SSLC. This exam is typically taken at the end of 10th grade, and the passing categories, from highest to lowest level of distinction, are Division I, II and III. Performance on the SSLC exam-even if measured in a only a few categories-seems like a reasonable proxy for ability, and is akin to controlling for aptitude test scores to address the ability bias when estimating the returns to schooling. It is unusual, and fortunate for us, that the IHDS collected this SSLC exam performance data. However, it should be recognized that this information is available only for individuals who have attended 10th grade, something that only a fifth of individuals aged 18-25 in the data set has done. Thus we regard SSLC exam performance as a proxy of ability among those with more schooling. As a proxy among the less educated, we use the response to the question of whether the individual has failed or repeated a grade.
Given the forgoing discussion on likely sources of omitted variables bias, we amend Equation 1 as follows:
where U rban i indicates whether individual i lives in an urban area, α r is either state or district fixed effects, Schooling i is years of schooling completed and Ability i is a proxy for ability (i.e., father's education, SSLC exam performance, and failing or repeating a grade).
Though we believe Equation 2 addresses the main sources of bias, nonetheless there could be concerns about remaining omitted variables and measurement error. Measurement error is
potentially serious because respondents self-report their English ability and English ability is measured in a few categories. Previous work addressing the endogeneity of languageskills measures in the earnings equation suggests that the downward bias due to classical measurement error may be much more severe than the upward bias due to ability bias (Bleakley and Chin (2004) , Dustman and van Soest (2002)), and consequently instrumentalvariables estimates of the returns to English ability tend to be larger than ordinary-leastsquares estimates (which would in general be affected by both measurement error and ability bias). In future work, we will search for an instrumental variables strategy for Englishlanguage skills; given the aforementioned studies, we might interpret the estimates here as lower bounds on the return to English. 
Data
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Since the outcome of interest is earnings, we restrict our sample to individuals aged 18 to 65. Our main analysis will use individuals who report working for a wage or salary last year. In our sample of 125,170 people aged 18-65, 38% participated in wage employment.
This raises concerns sample selection bias. This problem could be serious in the context of India, where over 70% of the population is rural, and family farms and non-farm businesses continue to absorb much of the labor force. To address this, we will use two alternate measures of earnings that are observed regardless of an individual's employment status:
household income and household consumption. We perform this latter analysis using male heads of households to avoid counting the same household multiple times. Table 2 presents the descriptive statistics for the wage sample and male household head sample.
12 The survey covered all the states and union territories of India except Andaman and Nicobar and Lakshadweep, two union territories which together account for less than .05% of India's population. 13 The census does collect information on language knowledge of the population, however these data are reported only in aggregate form. Additionally, the census does not collect data on wages, income or consumption.
The Returns to English-Language Skills
We present the results of estimating Equation 2 in Table 3 , with each column adding additional sets of controls. Column 1 presents the raw difference in log hourly wage by English proficiency. Compared to log wages of 1.9 for individuals who have no English ability, those who speak a little English earn 82 log points more, and those who speak English fluently 149 log points more. These are very large differences but potentially overstate the returns to English due to our observations in Table 1 that English ability is correlated with numerous variables that are known to be correlated with earnings, such as age and education.
In Column 2 of Table 4 , we control for sex, age and social group. In Column 3, we add a full set of dummies for educational attainment. Controlling for education cuts the estimated coefficients for English ability by more than half. Adding state fixed effects and a dummy for urban residence, which helps control for local institutions and labor market conditions, also leads to sizable reductions in the estimated coefficients for English ability (Column 4).
In Column 5, we add dummies for SSLC exam performance and grade repetition/failure to control for ability bias (on top of what controlling for educational attainment accomplishes).
Although performing in the top category (Class I) on the SSLC exam significantly increases wages, and having ever failed or repeated a grade significantly decreases wages, we find a relatively modest decline in the estimated coefficients. Finally in Column 6, we add district fixed effects, which is by far more detailed a geographic control than the state (India has 35 states/union territories which are subdivided into 628 districts) and this does not make much difference. The estimates in Column 6 suggest that, compared to having no English ability, being fluent in English increases hourly wages by 32%, and being able to speak a little English increases wages by 12%. These are economically meaningful effects. For example, the return to being fluent is as large as the return to completing secondary school, and half as large as the return to completing a Bachelor's degree. However, these returns are smaller than what has been estimated for the returns to English for U.S. immigrants.
An issue with our analysis thus far is that it is restricted to people engaged in wage employment, which may be a non-random sample of the population. We address this issue by looking at household income and consumption as outcomes; we have measures of income and consumption for all households regardless of members' participation in wage employment.
We present this analysis in Table 4 , which is restricted to male-headed households. In Column 1, we repeat estimate the same specification as in Table 3 , Column 6 to demonstrate that very similar effects on wages are found when we use the sample of male household heads.
In Column 3, we use household income as the outcome. We find that in households where the head speaks English fluently, annual income is 34% higher. In households where the head speaks a little English, annual income is 11% higher. In Column 5, we use household consumption as the outcome and also find comparable, though generally smaller, effects; the smaller effects are likely due to richer households not consuming all that they earn. These results using income and consumption thus are consistent with the wage results, and suggest that sample selection bias does not seriously bias out wage analysis.
In the even columns of Table 4 , we control for head's father's education as a further method to address concerns about ability bias. This does not change estimated returns to English ability much.
In Table 5 , we allow the effect English-language skills to vary various observable characteristics. There is strong evidence of language-skill complementarity, with more experienced (see results by age), educated (by education) and able (by SSLC exam performance) workers receiving a higher return to English-language skills. This has also been found in Israel by Berman, Lang and Siniver (2003) . Each column reports the results of a separate regression that also controls for an age quadratic, social group dummies, education dummies, urban dummy, district dummies, exam performance dummies, and dummy for failing or repeating a grade (i.e., the same specification as in Table 3 , Column 6). The even columns also control for a full set of dummies for father's years of schooling completed. Robust standard errors are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). The dependent variable is log hourly wage. Each column reports the results of a separate regression that also controls for an age quadratic, social group dummies, education dummies, urban dummy, district dummies, exam performance dummies, and dummy for failing or repeating a grade (i.e., the same specification as in Table 2 , Column 3). Robust standard errors are shown in parentheses. Asterisks denote significance levels (*=.10, **=.05, ***=.01). 
